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IDENTIFYING A TYPE OF CELLULAR
CONNECTION AND A TYPE OF SERVICE
AREA FROM CELLULAR BROADCAST
DATA

RELATED APPLICATION(S)

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 16/225,827, entitled “IDENTIFYING A TYPE
OF CELLULAR CONNECTION AND A TYPE OF SER-
VICE AREA FROM CELLULAR BROADCAST DATA,”
filed on Dec. 19, 2018, which 1s a continuation-in-part of
U.S. patent application Ser. No. 15/963,714, entitled “IDEN-
TIFYING COMMUNICATIONS TECHNOLOGY FROM
CELLULAR BROADCAST DATA,” filed on Apr. 26, 2018
(now U.S. Pat. No. 10,609,627), and a continuation-in-part
of U.S. patent application Ser. No. 16/173,713, entitled
“SYSTEMS AND METHODS FOR IDENTIFYING A
CELL TYPE AND CELL COMMUNICATION CAPABILI-
TIES FROM CELLULAR BROADCAST DATA,” filed on
Oct. 29, 2018 (now U.S. Pat. No. 10,348,029). The contents
of each of the above-referenced applications are incorpo-
rated by reference herein in their entirety.

BACKGROUND

Telecommunications components included 1n user equip-
ment, such as mobile phones, personal computers, tablet
computers, wearable computing devices, and/or the like, can
be capable of communicating wirelessly using a radio trans-
mitter and a radio receiver. Diflerent types of radios exist for
different forms of wireless communication, including long
term evolution (LTE) radios for LTE communications, 5G
radios for 5G communications, such as 3G new radio (NR)
millimeter wave communications, 3G radios for 3G com-
munications, code division multiple access (CDMA) radios
for CDMA communications, and/or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1H are diagrams of example implementations
described herein.

FIG. 2 1s a diagram of an example environment in which
systems and/or methods described herein can be imple-
mented.

FIG. 3 1s a diagram of example components of one or
more devices of FIG. 2.

FIG. 4 1s a flow chart of an example process for a system
and method for identifying a type of cellular connection and
a type of service area from cellular broadcast data.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The following detailed description of example implemen-
tations refers to the accompanying drawings. The same
reference numbers in different drawings can identify the
same or similar elements.

Often, electronic devices, such as user devices (e.g., user
equipment, such as a smart phone, tablet computer, laptop
computer, and/or the like) include components for wirelessly
communicating with other electronic devices over a variety
of radio telecommunications networks operating using a
variety of frequencies and protocols. In a situation where a
user device communicates with a cellular base station (e.g.,
to access a telecommunications network), the user device
can determine the type of base station to which the user
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2

device 1s connected (e.g., CDMA, third generation (3G),
fourth generation (4G) or LTE, fifth generation (3G) or New
Radio (NR), and/or the like) based on the modem or radio
used by the user device to connect to the base station.
However, communication technology can differ 1in a situa-
tion where the same modem or radio 1s used; for example,
a cellular modem or radio can be used 1n multiple different
types of communication technology, including 4G LTE
communications, 5G NR communications, 5G NR sub-6
GHz communications, 5G NR millimeter wave communi-
cations, and/or the like. Further, 1n some cases, a user device
can enter an area where more than one type of communi-
cation technology 1s available, such as an Evolved-Unmiversal
Terrestrial Radio Access-New Radio Dual Connectivity
(EN-DC) area (e.g., an area that can provide an LTE cellular
connection within the entire area and a 5G NR millimeter
wave cellular connection 1n one or more parts of the area),
but there 1s currently no way for the user device to determine
that more than one type of communication technology 1s
available.

Some 1mplementations, described herein, provide a user
device that 1s capable of using system information (e.g.,
included 1n a system information block (SIB)) broadcast by
a cell (e.g., a cellular base station) to distinguish between
different types of communication technology (e.g., types of
cellular connections) used by the cell and/or to distinguish
between diflerent types of service areas of the cell. In this
way, the user device can determine 1f more than one type of
communication technology 1s available and display one or
more indicators that indicate whether more than one type of
communication technology 1s available.

For example, 1n some implementations, the user device
can receive system information (e.g., master mnformation
block (MIB) data, first system information block (SIB1)
data, second system information block (SIB2) data, third
system 1nformation block (SIB3) data, and/or the like) from
a first cell. In some implementations, the system information
can include cell metadata (e.g., information capable of being
used by the user device for a variety of purposes) that
includes one or more cellular parameters, such as an upper
layer indicator element (e.g., an upperLayerIndication
parameter 1n the SIB2 data). In some implementations, the
user device can 1dentify the upper layer indicator element
and, based on the upper layer indicator element, determine
that the user device 1s in an EN-DC area and cause display
of a first indicator (e.g., that indicates that an LTE cellular
connection and/or a 5G NR millimeter wave cellular con-
nection are available). In some implementations, the user
device can send a request to the first cell for a data
connection and receive from the first cell a message that
indicates a second cell will initiate the data connection via
a 5G NR millimeter wave cellular connection. In some
implementations, the user device can cause display of a
second 1ndicator (e.g., that indicates that the user device can
communicate with the second cell via the 5G NR millimeter
wave cellular connection) on the display of the user device
for a threshold amount of time and cause display of the first
indicator again after the threshold amount of time has
passed.

In this way, a user device can determine 11 more than one
type of communication technology 1s available and display
one or more indicators that indicate whether more than one
type of communication technology 1s available, which can
facilitate a variety of actions being taken by the user device.
For example, the user device can perform a variety of
actions without requiring additional information to be pro-
vided by the cell, including connecting to the cell based on
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a type of cellular connection of the cell, a type of service
arca of the cell, and/or the like (e.g., prioritizing one cell
over another), displaying a type of cellular connection of the
cell idicator and/or a type of service area of the cell
indicator (e.g., providing a user of the user device with cell
information), and/or the like. Moreover, this can provide an
improved user experience for a user ol the user device
because the user can know what type of cellular connection,
what type of service area, and/or the like 1s available for the
user device, which can facilitate how the user uses the user
device and/or what applications the user causes to run on the
user device. Several different stages of the process for
determining the type of the cellular connection of the cell,
the type of service area of the cell, and/or the like are
automated, which can improve speed and efliciency of the
determining process and conserve computing resources
(€.2., processor resources, memory resources, power
resources, and/or the like) of, for example, the user device.
Furthermore, implementations described herein use a rigor-
ous, computerized process to perform tasks that were not
previously performed. Finally, automating the process for
determining the type of the cellular connection of the cell,
the type of service area of the cell, and/or the like from
cellular broadcast data conserves computing resources (e.g.,
Processor resources, memory resources, power resources,
and/or the like) that would otherwise be wasted by using
multiple different types of communications data and/or
devices with different software, protocols, and configura-
tions.

FIGS. 1A-1D are diagrams of an example implementation
100 described herein. Example implementation 100 can
include a plurality of cells, such as a first cell and a second
cell shown 1n FIG. 1A, and a user device. In some imple-
mentations, the plurality of cells can each provide a type of
cellular connection, also referred to as a radio access type
(RAT). For example, the first cell can provide a long-term
evolution (LTE) cellular connection (e.g., an LTE radio
access connection) and/or the second cell can provide a fifth
generation (5G) new radio (NR) millimeter wave cellular
connection (e.g., a 5G NR millimeter wave radio access
connection, also referred to as a 5G ultra-wideband (UWB)
radio access connection). In some implementations, each
cell can be associated with a separate base station. In some
implementations, one or more of the cells can share a base
station (e.g., a single base station can be associated with
multiple cells). In some 1mplementations, a cell of the
plurality of cells can communicate with another cell, of the
plurality of cells. For example, the first cell can send, to the
second cell, information indicating that the first cell provides
an L'TE cellular connection and/or the second cell can send,
to the first cell, information indicating that the second cell
provides a 5G NR millimeter wave cellular connection. In
some 1mplementations, the first cell and the second cell can
communicate via a signaling transport link, such as an X2
signaling transport link.

Each cell of the plurality of cells can have a service area,
such as a particular geographic area (e.g., a radius around the
cell), an area associated with a geolfence, an area 1n which
the cell can provide a cellular connection to communicate
with a user device, and/or the like. In some implementations,
the first cell can determine, based on receiving information
from the second cell (such as the information indicating that
the second cell provides a 5G NR millimeter wave cellular
connection), that the service area of the first cell overlaps
with the service area of the second cell. In some 1mplemen-
tations, based on determining that the service area of the first
cell overlaps the service area of the second cell, the first cell
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4

can determine that the service area of the first cell 1s a dual
connectivity area, such as an Evolved-Universal Terrestrial
Radio Access-New Radio Dual Connectivity (EN-DC) area
(e.g., an area that can provide an LTE cellular connection
within the entire area and a 5G NR millimeter wave cellular
connection 1 one or more parts of the area). For example,
as shown 1n FIG. 1A, the first cell can have a service area
that 1s an EN-DC area that overlaps with a service area of the
second cell that 1s a 3G NR millimeter wave area.

As shown 1n FIG. 1B and by reference number 102, the
user device can enter the service area of the first cell (e.g.,
shown as the EN-DC Area). As shown by reference number
104, the user device and the first cell can communicate to
establish a cellular connection. In some 1mplementations,
the first cell can transmit system information data to the user
device and the user device can receive the system 1nforma-
tion data from the first cell. The system information data can
include, for example, master information block (MIB) data,
first system information block (SIB1) data, second system
information block (SIB2) data, third system information
block (SIB3) data, and/or the like, which i1s periodically
broadcast by the first cell in a manner designed to enable
user devices to connect to the first cell. In some 1mplemen-
tations, the system information data can include cell meta-
data that includes one or more cellular parameters, such as
an upper layer indicator element (e.g., an upperLayerIndi-
cation parameter 1in the SIB2 data), a public land mobile
network (PLMN) information list element (e.g., a PLMN-
Infolist parameter 1n the SIB2 data), and/or the like. In some
implementations, the upper layer indicator element can
indicate a type of cellular connection of the first cell, a type
of service area of the first cell, and/or the like.

As shown by reference number 106, the user device can
obtain the cell metadata from the system information data
and 1dentity the one or more cellular parameters. In some
implementations, the user device can parse the cell metadata
to 1dentity the one or more cellular parameters. For example,
the user device can parse the cell metadata to i1dentity the
upper layer indicator element. In some implementations, the
user device can determine, based on the one or more cellular
parameters, the type of the cellular connection of the first
cell, the type of service area of the first cell, and/or the like.
For example, based on the upper layer indicator element, the
user device can determine that the first cell provides an LTE
cellular connection, that the service area of the first cell 1s an
EN-DC area, and/or the like.

In this way, the user device can determine a type of
cellular connection of a cell, a type of service area of the cell,
and/or the like based on cell metadata included 1n system
information data broadcast by the cell. Determining the type
of the cellular connection of the cell, the type of service area
of the cell, and/or the like can enable the user device to take
a variety of actions. For example, the user device can
determine whether to connect to the cell based on the type
of the cellular connection of the cell, the type of service area
of the cell, and/or the like. As another example, the user
device can configure a communication component of the
user device (e.g., an antenna, a modem, a receiver, a
transmitter, a transceiver, a transmit chain, a receive chain,
a networking element, and/or the like) to facilitate commu-
nication with the first cell, the second cell, and/or the like
based on the type of the cellular connection of the cell, the
type of service area of the cell, and/or the like.

As shown by reference number 108, the user device can
cause, based on determining the type of the cellular con-
nection of the first cell, the type of service area of the first
cell, and/or the like, display (e.g., on a display of the user
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device) of a first indicator. In some implementations, the first
indicator can provide a visual indication to a user of the user
device of the type of the cellular connection of the first cell,
the type of service area of the first cell, and/or the like. In
some 1mplementations, the first indicator can indicate that
the user device 1s 1n communication with the type of the
cellular connection of the first cell, that the user device 1s in
the type of service area of the first cell, and/or the like. For
example, the user device can cause display of an indicator,
such as an “LTE” indicator, to indicate that the user device
1s 1 communication with the L'TE cellular connection pro-
vided by the first cell. In another example, the user device
can cause display of an indicator, such as a “5G Basic”
indicator, shown 1n FIG. 1B, to indicate that the user device
1s 1n the EN-DC area of the first cell.

In some i1mplementations, the first indicator can also
provide an indication of the type of the cellular connection
of the first cell, the type of service area of the first cell,
and/or the like to one or more applications operating on the
user device, enabling the application(s) to take one or more
actions based on the type of the cellular connection of the
first cell, the type of service area of the first cell, and/or the
like. For example, an application operating on the user
device can use information identifying the type of the
cellular connection of the first cell, the type of service area
of the first cell, and/or the like, to determine whether the user
device should connect to the first cell (e.g., a particular type
of the cellular connection of the first cell, a particular type
of service area of the first cell, and/or the like, might be
preferred, or distavored, by a particular user device and/or
application).

In this way, the user device can use system information
data broadcast by a cell to determine a type of cellular
connection of the cell, a type of service area of the cell,
and/or the like. Based on the type of cellular connection of
the cell, the type of service area of the cell, and/or the like,
the user device can take a variety of actions designed to
improve the user experience and/or the functionality of the
user device.

As shown 1n FIG. 1C and by reference number 110, the
user device can enter the service area of the second cell
(shown as the 5G UWB Area). As shown by reference
number 112, the user device (e.g., via the one or more
applications operating on the user device) can communicate
with the first cell to establish a data connection. In some
implementations, the user device can send a request to
establish the data connection to the first cell. In some
implementations, the request can indicate that the data
connection should be established via a 3G NR millimeter
wave cellular connection. In some implementations, the first
cell can receive and process the request to determine that a
5G NR millimeter wave cellular connection should be
established between the user device and the second cell. In
some 1mplementations, the first cell can send a message to
the user device that indicates that the second cell will initiate
the data connection via a 5G NR millimeter wave cellular
connection.

As shown by reference number 114, the first cell, based on
determining that the 5G NR millimeter wave cellular con-
nection should be established between the user device and
the second cell, can send the request to establish the data
connection to the second cell. In some 1implementations, the
first cell can send information to the second cell that
indicates that the second cell should establish the data
connection with the user device via the 3G NR millimeter
wave cellular connection. As shown by reference number
116, the second cell can establish the data connection
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between the second cell and the user device. In some
implementations, the second cell can establish the data
connection between the second cell and the user device via
the SG NR millimeter wave cellular connection. In some
implementations, the user device and the second cell can
communicate data via the data connection. In some 1mple-
mentations, the user device and the second cell can com-
municate via the data connection for a period of time.

As shown by reference number 118, the user device can
receive, from the first cell, the message that indicates that the
second cell will mitiate the data connection via a 5G NR
millimeter wave cellular connection and cause, based on the
message, display (e.g., on the display of the user device) of
a second 1ndicator. In some 1implementations, the user device
can cause display of the second indicator for a threshold
amount of time and/or while the user device 1s 1n the service
area of the first cell and/or the second cell, while the user
device communicates with the second cell via the data
connection, while the user device periodically receives sys-
tem information data from the first cell, and/or the like. In
some 1mplementations, the second indicator can provide a
visual indication to a user of the user device of the type of
the cellular connection of the second cell, the type of service
area of the first cell and/or the second cell, and/or the like.
In some implementations, the second indicator can indicate
that the user device 1s in communication with the type of the
cellular connection of the second cell, that the user device 1s
in the type of service area of the first cell and/or the second
cell, and/or the like. For example, the user device can cause
display of a “3G UWB” indicator to indicate that the user
device 1s 1n communication with the SG NR millimeter wave
cellular connection provided by the second cell. Addition-
ally, or alternatively, the user device can cause display of the
“5G UWDB” indicator to indicate that the user device 1s 1n the
EN-DC area of the first cell and/or the 5G NR millimeter
wave cellular connection area of the second cell. In some
implementations, the second indicator can also provide an
indication of the type of the cellular connection of the
second cell, the type of service area of the first cell and/or
the second cell, and/or the like to one or more applications
operating on the user device, enabling the application(s) to
take action based on the type of the cellular connection of
the second cell, the type of service area of the first cell and/or
the second cell, and/or the like 1n a similar manner as
described herein in reference to FIG. 1B and reference
number 108.

As shown 1n FIG. 1D and by reference number 120, the
user device can leave the service area of the second cell
(shown as the 5G UWB Area). As shown by reference
number 122, the user device can continue to cause display
of the second indicator for a threshold amount of time, even
alter the user device leaves the service area of the second
cell.

In some 1mplementations, the user device can determine
the location of the user device (e.g., by using a global
positioning system (GPS) of the user device) and/or the
location of the second cell (e.g., by receiving information
indicating the location of the second cell from the first cell
and/or the second cell) to determine the threshold amount of
time. For example, the user device can determine that the
threshold amount of time should be unlimited while the user
device 1s within a proximity distance or area of the second
cell, such as the service area of the second cell. As another
example, the user device can determine that the threshold
amount of time should be high (e.g., greater than 3 minutes,
20 minutes, an hour, and/or the like) when the user device 1s
within the proximity area of the second cell and that the
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threshold amount of time should be low (e.g., less than 3
minutes, 20 minutes, an hour, and/or the like) when the user
device 1s outside the proximity area of the second cell. In
some 1mplementations, the user device can determine the
threshold amount of time based on the period of time that the
user device communicates with the second cell via the data
connection. For example, the user device can determine that
the threshold amount of time should be high (e.g., greater
than 20 seconds, 1 minute, 4 minutes, 45 minutes, 90
minutes and/or the like) if the period of time 1s high (e.g.,
greater than 20 seconds, 1 minute, 4 minutes, 45 minutes, 90
minutes and/or the like) and the threshold amount of time
should be low (e.g., less than 20 seconds, 1 minute, 4
minutes, 45 minutes, 90 minutes and/or the like) 11 the period
of time 1s low. In some 1implementations, the user device can
determine that the user device has stopped communicating
with the second cell to determine the threshold amount of
time. For example, the user device can determine the thresh-
old amount of time should begin when the user device has
stopped communicating with the second cell.

As shown by reference number 124, the user device can
cause, alter causing display of the second indicator for the
threshold amount of time, display of the first indicator on the
display of the user device after display of the secon
indicator has stopped. For example, the user device can
cause, after causing display of the “5G UWB” indicator for
the threshold amount of time, display of the “5G Basic™
indicator.

FIGS. 1E-1G are diagrams of another example implemen-
tation 150 described herein. As shown in FIG. 1E, example
implementation 150 can include a user device, a first cell
with a service area (shown as the EN-DC Area), and a
second cell with a service area (shown as the 5G UWB Area)
that are the same or similar to the user device, the first cell,
and the second cell described above, e.g., with reference to
example implementation 100 of FIGS. 1A-1D.

As shown 1n FIG. 1E, the user device can cause a display
of a default indicator whenever the user device 1s outside the
first service area of the first cell. In some 1mplementations,
the default indicator can provide a visual indication to a user
of the user device of a default connection capability of the
user device. For example, as shown 1n FIG. 1E, the user
device can cause display of an indicator, such as a “5G
Basic” indicator, to indicate that the user device can connect
to an LTE cellular connection and/or a 3G NR muillimeter
wave cellular connection.

As shown by reference number 152, the user device can
enter the service area of the first cell (e.g., shown as the
EN-DC Area) mn a similar manner as described herein 1n
relation to FIG. 1B and reference number 102. As shown by
reference number 154, the user device can communicate
with the first cell to establish a cellular connection with the
first cell 1n a similar manner as described herein 1n relation
to FIG. 1B and reference number 104. For example, the first
cell can transmit, to the user device, system information data
that includes cell metadata that includes one or more cellular
parameters, such as an upper layer indicator element. In
some 1mplementations, the upper layer idicator element
can indicate a type of cellular connection of the first cell, a
type of service area of the first cell, and/or the like. As shown
by reference number 156, the user device can process the
system 1nformation data, the metadata, and/or the one or
more cellular parameters to identify the upper layer indicator
clement and determine the type of the cellular connection of
the first cell, the type of service area of the first cell, and/or
the like 1n a stmilar manner as described herein in relation
to FIG. 1B and reference number 106. For example, based
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on the upper layer indicator element, the user device can
determine that the first cell provides an LTE cellular con-
nection, that the service area of the first cell 1s an EN-DC
arca, and/or the like. In this way, the user device can
determine a type of cellular connection of a cell, a type of
service area of the cell, and/or the like based on cell
metadata included in system information data broadcast by
the cell, which can enable the user device to take the same

or similar actions as described above, e.g., with reference
FIG. 1B.

As shown by reference number 158, the user device can
cause, based on determining the type of the cellular con-
nection of the first cell, the type of service area of the first
cell, and/or the like, display (e.g., on a display of the user
device) of a first indicator 1n a similar manner as described
herein 1n relation to FIG. 1B and reference number 108. In
some 1mplementations, the first indicator can provide a
visual indication to a user of the user device of the type of
the cellular connection of the first cell, the type of service
area of the first cell, and/or the like. In some 1implementa-
tions, the first indicator can indicate that the user device 1s
in communication with the type of the cellular connection of
the first cell, that the user device 1s 1n the type of service area
of the first cell, and/or the like. For example, the user device
can cause display of an indicator, such as an “5G UWB”
indicator, where the “UWB” 1s grayed out, to indicate that
the user device 1s in communication with the LTE cellular
connection provided by the first cell and/or that the user
device 1s 1 the EN-DC area of the first cell. In some
implementations, the first indicator can also provide an
indication of the type of the cellular connection of the first
cell, the type of service area of the first cell, and/or the like
to one or more applications operating on the user device 1n
a similar manner as described herein 1n relation to FIG. 1B
and reference number 108. In this way, the user device can
use system information data broadcast by a cell to determine
a type of cellular connection of the cell, a type of service
area of the cell, and/or the like, to take a variety of actions
designed to improve the user experience and/or the func-
tionality of the user device.

As shown 1n FIG. 1F and by reference number 160, the
user device can enter the service area of the second cell
(shown as the 5G UWB Area) in a similar manner as
described herein in relation to FIG. 1C and reference number
110. As shown by reference number 162, the user device
(e.g., via the one or more applications operating on the user
device) can communicate with the first cell to establish a
data connection 1n a similar manner as described herein 1n
relation to FIG. 1B and reference number 112. For example,
the first cell can determine that the data connection should
be established via a 5G NR millimeter wave cellular con-
nection between the user device and the second cell. In some
implementations, the first cell can send a message to the user
device that indicates that the second cell will initiate the data
connection via a SG NR millimeter wave cellular connec-
tion. As shown by reference number 164, the user device can
send information to the second cell that indicates that the
second cell should establish the data connection with the
user device via the 5G NR muillimeter wave cellular con-
nection 1n a similar manner as described herein 1n relation to
FIG. 1C and reference number 114. As shown by reference
number 166 the second cell can establish the data connection
between the second cell and the user device via the 5G NR
millimeter wave cellular connection 1n a similar manner as
described herein 1n relation to FIG. 1C and reference number

116.
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As shown by reference number 168, the user device can
receive the message that indicates that the second cell will
initiate the data connection via a 5G NR millimeter wave
cellular connection from the first cell and cause, based on the
message, display (e.g., on the display of the user device) of
a second indicator 1n a similar manner as described herein 1n
relation to FIG. 1C and reference number 118. In some
implementations, the user device can cause display of the
second 1ndicator for a threshold amount of time and/or while
the user device 1s 1n the service area of the first cell and/or
the second cell, while the user device communicates with the
second cell via the data connection, while the user device
periodically receives system information data from the first
cell, and/or the like. In some 1mplementations, the second
indicator can provide a visual indication to a user of the user
device of the type of the cellular connection of the second
cell, the type of service area of the first cell and/or the second
cell, and/or the like. In some implementations, the second
indicator can indicate that the user device 1s in communi-
cation with the type of the cellular connection of the second
cell, that the user device 1s 1n communication with the type
of service area of the first cell and/or the second cell, and/or
the like. For example, the user device can cause display of
a “5G UWB?” indicator, where the “UWB” 1s 1n bold and/or
underlined, to indicate that the user device 1s 1n communi-
cation with the 5G NR millimeter wave cellular connection
provided by the second cell. Additionally, or alternatively,
the user device can cause display of the “5G UWB” indi-
cator, where the “UWDB” 1s 1n bold and/or underlined, to
indicate that the user device 1s 1n the EN-DC area of the first
cell and/or the 5G NR millimeter wave cellular connection
area of the second cell. In some implementations, the second
indicator can also provide an indication of the type of the
cellular connection of the second cell, the type of service
area of the first cell and/or the second cell, and/or the like to
one or more applications operating on the user device 1n a
similar manner as described herein in relation to FIG. 1C
and reference number 118.

As shown 1n FIG. 1G and by reference number 170, the
user device can leave the service area of the second cell
(shown as the 5G UWB Area) in a similar manner as
described herein 1n relation to FIG. 1D and reference num-
ber 120. As shown by reference number 172, the user device
can determine a threshold amount of time and cause display
of the second indicator for the threshold amount of time,
even alter the user device leaves the service area of the
second cell, 1n a similar manner as described herein in
relation to FIG. 1D and reference number 122. As shown by
reference number 174, the user device can cause, after
causing display of the second indicator for the threshold
amount of time, display of the first indicator on the display
of the user device 1n a similar manner as described herein 1n
relation to FIG. 1D and reference number 124. For example,
the user device can cause, after causing display of the “3G
UWDB” indicator, where the “UWDB” 15 1n bold and/or under-
line, for the threshold amount of time, display of the “5G
UWB” indicator, where the “UWB” 1s grayed out.

Other 1mplementations are possible with regard to
example 1mplementations 100 and 150. For example, 1n
some 1implementations of example implementations 100 and
150, the user device, while causing display of the second
indicator during the threshold amount of time, can commu-
nicate with the first cell to establish an additional data
connection. In some implementations, the user device can
send a request to establish the additional data connection to
the first cell. In some i1mplementations, the request can
indicate that the additional data connection should be estab-
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lished via a 5G NR millimeter wave cellular connection. In
some 1implementations, the first cell can receive and process
the request to determine that an LTE cellular connection
should be established between the user device and the first
cell and/or that a 5G NR millimeter wave cellular connec-
tion cannot be established between the user device and the
second cell because the user device 1s outside the service
area of the second cell. In some 1implementations, the first
cell can send a message to the user device that indicates that
a 5G NR millimeter wave cellular connection 1s not avail-
able and/or that the first cell will 1nitiate the additional data
connection via an LTE cellular connection. In some 1mple-
mentations, the user device, based on the message, can cause
display of the second indicator to stop.

As another example, 1n some implementations of example
implementations 100 and 150, the user device can leave the
service area of the first cell (shown in FIGS. 1A-1G as the
EN-DC Area). In some implementations, the user device can
leave the service area of the first cell and enter the service
area ol a third cell that does not support EN-DC. In some
implementations, the user device and the third cell can
communicate to establish a cellular connection 1n a similar
manner as described herein in relation to FIG. 1B and
reference number 104. For example, the third cell can
transmit additional system information data, which can
include cell metadata that includes an additional upper layer
indicator element, to the user device and the user device can
receive the additional system information data from the third
cell. In some implementations, the additional upper layer
indicator element can indicate a type of cellular connection
of the third cell, a type of service area of the third cell, and/or
the like. In some implementations, the user device can parse
the cell metadata to identily the additional upper layer
indicator element and parse the additional upper layer 1ndi-
cator element to determine that the third cell provides an
LTE cellular connection, that the service area of the third cell
1s an L'TE area (not an EN-DC area), and/or the like.

In some implementations, the user device can cause,
based on determining the type of the cellular connection of
the third cell (e.g., that the third cell provides an LTE cellular
connection), the type of service area of the third cell (e.g.
that the service area of the third cell 1s an LTE area, not a
EN-DC area), and/or the like, display of a third indicator 1n
a similar manner as described herein 1n relation to FIG. 1B
and reference number 108. In some implementations, the
third idicator can indicate that the user device 1s 1n com-
munication with the type of the cellular connection of the
third cell, that the user device 1s 1n the type of service area
of the third cell, and/or the like. For example, the user device
can cause display of an “LTE” indicator to indicate that the
user device 1s i the LTE area of the third cell and/or that the
user device 1s not 1 an EN-DC area.

FIG. 1H 1s a diagram of an example implementation 180
described herein. As shown 1n FIG. 1H, example implemen-
tation 180 depicts different types of indicators that the user
device can cause to be displayed (e.g., on the display of the
user device). As shown by reference number 182, a “5G
Basic” indicator can indicate that the user device 1s 1n the
EN-DC area of the first cell, the user device can connect to
an LTE cellular connection and/or a SG NR millimeter wave
cellular connection, and/or the like as described herein in

relation to FIGS. 1A-1G. As shown by reference number
184, a “5G UWB” indicator, where the “UWB” 1s grayed

out, can indicate that the user device 1s in communication

with the LTE cellular connection provided by the first cell,
the user device 1s 1n the EN-DC area of the first cell, and/or
the like as described herein 1n relation to FIGS. 1A-1G. As
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shown by reference number 186, a “5G UWB” ndicator,
where the “UWB” 1s 1n bold and/or underlined, can indicate
that the user device 1s 1n communication with the 5G NR
millimeter wave cellular connection provided by the second
cell, the user device 1s 1n the EN-DC area of the first cell
and/or the 5G NR millimeter wave cellular connection area
of the second cell, and/or the like as described herein in
relation to FIGS. 1A-1G.

As indicated above, FIGS. 1A-1H are provided merely as
examples. Other examples can differ from what 1s described
with regard to FIGS. 1A-1H.

FIG. 2 1s a diagram of an example environment 200 in
which systems and/or methods described herein can be
implemented. As shown in FIG. 2, environment 200 can
include a user device 205, a base station 210, a base station
215, a network 220, and/or the like. Devices of environment
200 can interconnect via wired connections, wireless con-
nections, or a combination of wired and wireless connec-
tions.

User device 205 can include one or more devices capable
of communicating with base station 210, base station 215,
and/or a network (e.g., network 220). For example, user
device 205 can include a wireless communication device, a
radiotelephone, a personal communications system (PCS)
terminal (e.g., that can combine a cellular radiotelephone
with data processing and data communications capabilities),
a smart phone, a wearable computing device, a laptop
computer, a tablet computer, a personal gaming system,
and/or a similar device. In some implementations, user
device 205 can communicate with base station 210 and/or
base station 213 to establish a cellular connection. In some
implementations, user device 205 can recerve system 1nfor-
mation data from base station 210, identify an upper layer
indicator element 1n the system information data, and deter-
mine a type of the cellular connection of the first cell and/or
a type of service area of the first cell 1n order to cause display
of a first indicator. In some implementations, the user device
205 can communicate with a second cell via a data connec-
tion, cause display of a second indicator for a threshold
amount of time, and then cause display of the first indicator
again.

Base station 210 (e.g., also referred to as a cell, or cell
81te) can 1nclude one or more devices capable of transferring
traflic, such as audio, video, text, and/or other traflic, des-
tined for and/or received from user device 205. In some
implementations, base station 210 can include an eNB
associated with a long-term evolution (LTE) network that
receives traflic from and/or sends traflic to network 220.
Base station 210 can send traflic to and/or receive traflic
from user device 205 via an air interface. In some 1mple-
mentations, base station 210 can include a small cell base
station, such as a base station of a microcell, a picocell,
and/or a femtocell. In some 1mplementations, base station
210 can communicate with base station 215 via a signaling
transport link, transmit system information data to user
device 205, and facilitate base station 215 establishing a data
connection with user device 205. In some implementations,
base station 210 can provide an LTE cellular connection
(e.g., an LTE radio access connection). In some implemen-
tations, base station 210 can have an L'TE service area or an
Evolved-Universal Terrestrial Radio Access-New Radio
Dual Connectivity (EN-DC) service area.

Base station 215 (e.g., also referred to as a cell, or cell
sﬂe) can mnclude one or more devices capable of transierring
traflic, such as audio, video, text, and/or other traflic, des-
tined for and/or received from user device 205. In some
implementations, base station 215 can include a gNB asso-
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ciated with a fifth generation (3G) new radio (NR) millime-
ter wave network that receives tratlic from and/or sends
traffic to network 220. Base station 215 can send trafhic to
and/or receive tratlic from user device 205 wvia an air
interface. In some 1mplementations, base station 215 can
include a small cell base station, such as a base station of a

microcell, a picocell, and/or a femtocell. In some 1implemen-
tations, base station 215 can communicate with base station

210 via a signaling transport link and establish a data

connection with user device 205. In some 1implementations,
base station 215 can provide a 5G NR millimeter wave
cellular connection (e.g., a 5G NR millimeter wave radio
access connection, also referred to as a 5G ultra-wideband
(UWB) radio access connection). In some implementations,
base station 215 can have a 3G UWB service area.

Network 220 can include one or more wired and/or
wireless networks. For example, network 220 can include a
cellular network (e.g., an L'TE network, a 3G NR millimeter
wave network, a 3G network, a code division multiple
access (CDMA) network, etc.), a public land mobile net-
work (PLMN), a wireless local area network (e.g., a Wi-Fi
network), a local area network (LAN), a wide area network
(WAN), a metropolitan area network (MAN), a telephone
network (e.g., the Public Switched Telephone Network
(PSTN)), a private network, an ad hoc network, an intranet,
the internet, a fiber optic-based network, a cloud computing
network, and/or a combination of these or other types of
networks.

The number and arrangement of devices and networks
shown 1 FIG. 2 are provided as an example. In practice,
there can be additional devices and/or networks, fewer
devices and/or networks, different devices and/or networks,
or diflerently arranged devices and/or networks than those
shown 1n FIG. 2. Furthermore, two or more devices shown
in FIG. 2 can be implemented within a single device, or a
single device shown 1 FIG. 2 can be implemented as
multiple, distributed devices. Additionally, or alternatively, a
set of devices (e.g., one or more devices) of environment
200 can perform one or more functions described as being
performed by another set of devices of environment 200.

FIG. 3 1s a diagram of example components of a device
300. Device 300 can correspond to user device 205, base
station 210, and/or base station 215. In some 1mplementa-
tions, user device 205, base station 210, and/or base station
215 can include one or more devices 300 and/or one or more
components of device 300. As shown 1n FIG. 3, device 300
can include a bus 310, a processor 320, a memory 330, a
storage component 340, an input component 350, an output
component 360, and a communication interface 370.

Bus 310 includes a component that permits communica-
tion among components of device 300. Processor 320 1s
implemented 1n hardware, firmware, and/or a combination
of hardware and software. Processor 320 1s a central pro-
cessing unit (CPU), a graphics processing unit (GPU), an
accelerated processing unit (APU), a microprocessor, a
microcontroller, a digital signal processor (DSP), a field-
programmable gate array (FPGA), an application-specific
integrated circuit (ASIC), or another type ol processing
component. In some 1mplementations, processor 320
includes one or more processors capable of being pro-
grammed to perform a function. Memory 330 includes a
random access memory (RAM), a read only memory
(ROM), and/or another type of dynamic or static storage
device (e.g., a tlash memory, a magnetic memory, and/or an
optical memory) that stores information and/or instructions
for use by processor 320.
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Storage component 340 stores information and/or sofit-
ware related to the operation and use of device 300. For
example, storage component 340 can include a hard disk
(e.g., a magnetic disk, an optical disk, a magneto-optic disk,
and/or a solid state disk), a compact disc (CD), a digital
versatile disc (DVD), a tloppy disk, a cartridge, a magnetic
tape, and/or another type of non-transitory computer-read-
able medium, along with a corresponding drive.

Input component 350 includes a component that permits
device 300 to receive mformation, such as via user mput
(e.g., a touch screen display, a keyboard, a keypad, a mouse,
a button, a switch, and/or a microphone). Additionally, or
alternatively, mnput component 350 can include a sensor for
sensing information (e.g., a global positioning system (GPS)
component, an accelerometer, a gyroscope, and/or an actua-
tor). Output component 360 includes a component that
provides output information from device 300 (e.g., a display,
a speaker, and/or one or more light-emitting diodes (LEDs)).

Communication interface 370 includes a transceiver-like
component (e.g., a transceiver and/or a separate receiver and
transmitter) that enables device 300 to communicate with
other devices, such as via a wired connection, a wireless
connection, or a combination of wired and wireless connec-
tions. Communication interface 370 can permit device 300
to receive information from another device and/or provide
information to another device. For example, communication
interface 370 can include an Ethernet interface, an optical
interface, a coaxial interface, an infrared interface, a radio
frequency (RF) interface, a universal serial bus (USB)
interface, a wireless local area network interface, a cellular
network interface, or the like.

Device 300 can perform one or more processes described
hereimn. Device 300 can perform these processes based on
processor 320 executing software instructions stored by a
non-transitory computer-readable medium, such as memory
330 and/or storage component 340. A computer-readable
medium 1s defined herein as a non-transitory memory
device. A memory device mncludes memory space within a
single physical storage device or memory space spread
across multiple physical storage devices.

Software 1nstructions can be read into memory 330 and/or
storage component 340 from another computer-readable
medium or from another device via communication interface
370. When executed, soltware instructions stored in memory
330 and/or storage component 340 can cause processor 320
to perform one or more processes described herein. Addi-
tionally, or alternatively, hardwired circuitry can be used in
place of or in combination with software instructions to
perform one or more processes described heremn. Thus,
implementations described herein are not limited to any
specific combination of hardware circuitry and software.

The number and arrangement of components shown in
FIG. 3 are provided as an example. In practice, device 300
can include additional components, fewer components, dii-
ferent components, or differently arranged components than
those shown 1n FIG. 3. Additionally, or alternatively, a set of
components (e.g., one or more components) of device 300
can perform one or more functions described as being
performed by another set of components of device 300.

FIG. 4 1s a flow chart of an example process 400 for
identifving a type of cellular connection and a type of
service area ifrom cellular broadcast data. In some 1mple-
mentations, one or more process blocks of FIG. 4 can be
performed by a user device (e.g., user device 205). In some
implementations, one or more process blocks of FIG. 4 can
be performed by another device or a group of devices
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separate from or including the user device, such as base
station 210 or base station 215.

As shown in FIG. 4, process 400 can include receiving
system information block data from a first cell via a first
cellular connection (block 410). For example, the user
device (e.g., using processor 320, memory 330, storage
component 340, mput component 350, communication
interface 370, and/or the like) can receive system 1nforma-
tion block data from a first cell via a first cellular connection,
as described above.

As further shown in FIG. 4, process 400 can include
parsing the system information block data to identily an
upper layer indicator element (block 420). For example, the
user device (e.g., using processor 320, memory 330, storage
component 340, and/or the like) can parse the system
information block data to identify an upper layer indicator
element, as described above.

As further shown in FIG. 4, process 400 can include
determining, based on the upper layer indicator element, that
the user device 1s 1n a dual connectivity area (block 430). For
example, the user device (e.g., using processor 320, memory
330, storage component 340, and/or the like) can determine,
based on the upper layer indicator element, that the user
device 1s 1n a dual connectivity area, as described above.

As further shown in FIG. 4, process 400 can include
causing, based on determining that the user device 1s in the
dual connectivity area, first display of an indicator on a
display of the user device (block 440). For example, the user
device (e.g., using processor 320, memory 330, storage
component 340, output component 360, communication
interface 370, and/or the like) can cause, based on deter-
mining that the user device 1s in the dual connectivity area,
first display of an indicator on a display of the user device,
as described above.

As further shown in FIG. 4, process 400 can include
sending, after causing first display of the indicator, a request
to the first cell for a data connection (block 450). For
example, the user device (e.g., using processor 320, memory
330, storage component 340, output component 360, com-
munication interface 370, and/or the like) can send, after
causing first display of the indicator, a request to the first cell
for a data connection, as described above.

As further shown 1n FIG. 4, process 400 can include
receiving, from the first cell, a message that indicates a
second cell will initiate the data connection via a second
cellular connection (block 460). For example, the user
device (e.g., using processor 320, memory 330, storage
component 340, mput component 350, communication
interface 370, and/or the like) can receive, from the first cell,
a message that indicates a second cell will mnitiate the data
connection via a second cellular connection, as described
above.

As further shown in FIG. 4, process 400 can include
communicating data with the second cell via the second
cellular connection for a period of time (block 470). For
example, the user device (e.g., using processor 320, memory
330, storage component 340, communication interface 370,
and/or the like) can communicate data with the second cell
via the second cellular connection for a period of time, as
described above.

As further shown in FIG. 4, process 400 can include
causing, based on the message, display of a different indi-
cator on the display of the user device for a threshold amount
of time (block 480). For example, the user device (e.g., using
processor 320, memory 330, storage component 340, output
component 360, communication interface 370, and/or the
like) can cause, based on the message, display of a different
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indicator on the display of the user device for a threshold
amount of time, as described above.

Process 400 can include additional implementations, such
as any single implementation or any combination of imple-
mentations described below and/or in connection with one
or more other processes described elsewhere herein.

In some 1mplementations, the indicator can indicate that
the user device 1s 1 the dual connectivity area, and the
different indicator can indicate that the user device i1s 1n the
dual connectivity area and can communicate via the second
cellular connection.

In some mmplementations, when causing display of the
different indicator on the display of the user device for the
threshold amount of time, the user device can determine a

[

location of the user device, can determine a location of the
second cell, and can determine, based on the location of the
user device and the location of the second cell, the threshold
amount of time.

In some 1mplementations, the user device can determine,
based on the period of time, the threshold amount of time.
In some 1mplementations, when determining that the user
device 1s 1n a dual connectivity area, the user device can
configure a communication component of the user device to
tacilitate communication with the first cell.

In some 1implementations, the user device can cause, after
causing display of the different indicator for the threshold
amount of time, second display of the indicator on the
display of the user device, can send an additional request to
the first cell for an additional data connection, and can
receive, Irom the first cell, an additional message that
indicates the first cell will initiate the additional data con-
nection via the first cellular connection.

In some implementations, the user device can receive
additional system information block data from a third cell
that does not support dual connectivity, can parse the addi-
tional system information block data to i1dentify an addi-
tional upper layer indicator element, can determine, based
on the additional upper layer indicator element, that the user
device 1s not in a dual connectivity area, and can cause,
based on determining that the user device 1s not 1n a dual
connectivity area, display of an additional indicator on the
display of the user device, where the additional indicator
indicates that the user device 1s not 1 a dual connectivity
area.

Although FIG. 4 shows example blocks of process 400, 1n
some 1mplementations, process 400 can include additional
blocks, fewer blocks, different blocks, or differently
arranged blocks than those depicted 1n FIG. 4. Additionally,
or alternatively, two or more of the blocks of process 400 can
be performed 1n parallel.

The {foregoing disclosure provides illustration and
description, but 1s not intended to be exhaustive or to limait
the implementations to the precise form disclosed. Modifi-
cations and variations can be made 1n light of the above
disclosure or can be acquired from practice of the imple-
mentations.

As used herein, the term “component” 1s intended to be
broadly construed as hardware, firmware, or a combination
of hardware and software.

Some 1mplementations are described herein 1n connection
with thresholds. As used herein, satistying a threshold can
refer to a value being greater than the threshold, more than
the threshold, higher than the threshold, greater than or equal
to the threshold, less than the threshold, fewer than the
threshold, lower than the threshold, less than or equal to the
threshold, equal to the threshold, etc., depending on the
context.
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To the extent the aforementioned implementations collect,
store, or employ personal information of individuals, it
should be understood that such information shall be used 1n
accordance with all applicable laws concerning protection of
personal information. Additionally, the collection, storage,
and use of such information can be subject to consent of the
individual to such activity, for example, through well known
“opt-1n” or “opt-out” processes as can be appropriate for the
situation and type of information. Storage and use of per-
sonal information can be in an appropriately secure manner
reflective of the type of information, for example, through
various encryption and anonymization techniques for par-
ticularly sensitive information.

It will be apparent that systems and/or methods, described
herein, can be implemented in different forms of hardware,
firmware, and/or a combination of hardware and software.
The actual specialized control hardware or software code
used to implement these systems and/or methods 1s not
limiting of the implementations. Thus, the operation and
behavior of the systems and/or methods were described
herein without reference to specific soltware code—it being
understood that software and hardware can be used to
implement the systems and/or methods based on the descrip-
tion herein.

Even though particular combinations of features are
recited 1n the claims and/or disclosed 1n the specification,
these combinations are not intended to limit the disclosure of
various implementations. In fact, many of these features can
be combined 1n ways not specifically recited in the claims
and/or disclosed 1n the specification. Although each depen-
dent claim listed below can directly depend on only one
claim, the disclosure of various implementations includes
cach dependent claim 1n combination with every other claim
in the claim set.

No element, act, or instruction used herein should be
construed as critical or essential unless explicitly described
as such. Also, as used herein, the articles “a” and “an” are
intended to include one or more items, and can be used
interchangeably with “one or more.” Furthermore, as used
herein, the term “set” 1s intended to include one or more
items (e.g., related 1tems, unrelated 1tems, a combination of
related and unrelated items, etc.), and can be used inter-
changeably with “one or more.” Where only one item 1s
intended, the phrase “only one” or similar language 1s used.
Also, as used herein, the terms “has,” “have,” “having,” or
the like are intended to be open-ended terms. Further, the
phrase “based on” 1s intended to mean “based, at least in
part, on” unless explicitly stated otherwise.

What 1s claimed 1s:
1. A user device comprising:
one or more processors configured to:
receive system information block data from a first cell
via a first cellular connection;
parse the system information block data to identify an
upper layer indicator element;
determine, based on the upper layer indicator element,
that the user device i1s 1n a dual connectivity area;
cause, based on determining that the user device 1s 1n
the dual connectivity area, first display of an 1ndi-
cator on a display of the user device;
send, by the user device after causing first display of the
indicator, a request to the first cell for a data con-
nection;
receive, at the user device from the first cell, a message
that indicates that a second cell will initiate the data
connection via a second cellular connection;




US 11,405,902 B2

17

determine a location of the user device and a location
of the second cell;

determine, based on the location of the user device and
the location of the second cell, a threshold amount of
time that 1s finite; and

cause, based on the message, display of a different
indicator on the display of the user device for the
threshold amount of time.

2. The user device of claim 1, wherein the one or more
processors are further configured to:

determine the threshold amount of time based on whether

the user device 1s within a proximity area of the second
cell; or

determine the threshold amount of time based on when

the user device stops communicating with the second
cell.

3. The user device of claim 1, wherein the one or more
processors are further configured to:

cause, alter causing display of the different indicator for

the threshold amount of time, second display of the
indicator on the display of the user device.

4. The user device of claim 1, wherein the indicator
indicates that the user device 1s 1n the dual connectivity area,
and

wherein the different indicator indicates that the user

device 1s 1n the dual connectivity area and can com-
municate via the second cellular connection.

5. The user device of claim 1, wherein the dual connec-
tivity area provides an LTE cellular connection within all of
the dual connectivity area and a 5G NR millimeter wave
cellular connection 1 one or more parts of the dual con-
nectivity area.

6. The user device of claim 1, wherein the one or more
processors, when determining that the user device 1s 1n the
dual connectivity area, are configured to:

conflgure a communication component of the user device

to facilitate communication with the first cell.

7. The user device of claim 1, wherein the one or more
processors are further configured to:

receive additional system information block data from a

third cell that does not support dual connectivity;
parse the additional system information block data to
identify an additional upper layer indicator element;
determine, based on the additional upper layer indicator
element, that the user device 1s not 1n a dual connec-
tivity area; and

cause, based on determining that the user device 1s not in

a dual connectivity area, display of an additional indi-

cator on the display of the user device,

wherein the additional indicator indicates that the user
device 1s not 1n a dual connectivity area.

8. A non-transitory computer-readable medium storing
instructions, the instructions comprising:

one or more 1nstructions that, when executed by one or

more processors of a user device, cause the one or more

processors to:

receive system information block data from a first cell
via a first cellular connection;

parse the system information block data to identily an

upper layer indicator element;
determine, based on the upper layer indicator element,
that the user device 1s 1 a dual connectivity area;
cause, based on determining that the user device 1s 1n
the dual connectivity area, first display of an indi-
cator on a display of the user device;
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send, by the user device after causing first display of the
indicator, a request to the first cell for a data con-
nection;

receive, at the user device from the first cell, a message
that indicates that a second cell will 1nitiate the data
connection via a second cellular connection;

determine a location of the user device and a location
of the second cell;

determine, based on the location of the user device and
the location of the second cell, a threshold amount of
time that 1s finite; and

cause, based on the message, display of a different
indicator on the display of the user device for the
threshold amount of time.

9. The non-transitory computer-readable medium of claim
8, wherein the one or more instructions, when executed by
the one or more processors, cause the one or more proces-
sors 1o:

determine the threshold amount of time based on whether

the user device 1s within a proximity area of the second
cell; or

determine the threshold amount of time based on when

the user device stops communicating with the second
cell.

10. The non-transitory computer-readable medium of
claim 8, wherein the indicator indicates that the user device
1s 1n the dual connectivity area, and

wherein the different indicator indicates that the user

device 1s 1n the dual connectivity area and can com-
municate via the second cellular connection.

11. The non-transitory computer-readable medium of
claim 8, wherein the one or more 1nstructions, that cause the
one or more processors to determine that the user device 1s
in a dual connectivity area, cause the one or more processors
to:

configure a communication component of the user device

to facilitate communication with the first cell.

12. The non-transitory computer-readable medium of
claim 8, wherein the one or more instructions, when
executed by the one or more processors, further cause the
Oone or more processors to:

cause, after causing display of the different indicator for

the threshold amount of time, second display of the
indicator on the display of the user device.

13. The non-transitory computer-readable medium of
claiam 8, wherein the dual connectivity area includes an
Evolved-Universal Terrestrial Radio Access-New Radio
Dual Connectivity area.

14. The non-transitory computer-readable medium of
claaim 8, wherein the one or more instructions, when
executed by the one or more processors, further cause the
one or more processors to:

recerve additional system information block data from a

third cell that does not support dual connectivity;
parse the additional system information block data to
identily an additional upper layer indicator element;
determine, based on the additional upper layer indicator
element, that the user device 1s not 1n a dual connec-
tivity area; and

cause, based on determining that the user device 1s not 1n

a dual connectivity area, display of an additional 1ndi-

cator on the display of the user device,

wherein the additional indicator indicates that the user
device 1s not 1n a dual connectivity area.

15. A method comprising:

recerving, by a user device, system information block data

from a first cell via a first cellular connection;
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parsing, by the user device, the system information block
data to identify an upper layer indicator element;

determining, by the user device and based on the upper
layer indicator element, that the user device 1s 1 a dual
connectivity area;

causing, by the user device and based on determining that
the user device 1s 1 the dual connectivity area, first
display of an 1indicator on a display of the user device;

sending, by the user device and after causing first display
of the indicator, a request to the first cell for a data
connection;

10

receiving, by the user device and from the first cell, a
message that indicates that a second cell will mnitiate the

data connection via a second cellular connection; 15

determining a location of the user device and a location of
the second cell;

determining, based on the location of the user device and
the location of the second cell, a threshold amount of
time that 1s finite; and 20

causing, by the user device and based on the message,
display of a different indicator on the display of the user
device for the threshold amount of time.

16. The method of claim 15, wherein the first cell has a
first service area that includes an Fvolved-Universal Terres-
trial Radio Access-New Radio Dual Connectivity area, and

25
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wherein the first service area overlaps with a second
service area of the second cell that includes a 5G NR
millimeter wave area.

17. The method of claim 15, wherein the indicator 1ndi-

5 cates that the user device 1s 1n the dual connectivity area, and

wherein the different indicator indicates that the user
device 1s 1n the dual connectivity area and can com-
municate via the second cellular connection.

18. The method of claim 15, further comprising:

communicating data with the second cell via the second
cellular connection for a period of time; and

determining, based on the period of time, the threshold
amount of time.

19. The method of claim 15, wherein determining that the

user device 1s 1 a dual connectivity area comprises:

confliguring a communication component of the user
device to facilitate communication with the first cell.

20. The method of claim 15, further comprising;

causing, aiter causing display of the diflerent indicator for
the threshold amount of time, second display of the

indicator on the display of the user device;

sending an additional request to the first cell for an
additional data connection; and

recerving, from the first cell, an additional message that
indicates that the first cell will mmitiate the additional

data connection via the first cellular connection.
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